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http://wms.lroc.asu.edu/lroc/view_rdr/NAC_DTM_CHANGE3

WEEEITIEDITREHICO V-5 —Z/ERK

gAlSnNYaA X9HmZEFAL TpythonTO L —4 —Z{ERL.
bm/pxH5to 2em/px. (MBI Y VEREISEFR)

4096x4096 DDEM— >Level Of Details pluginfEfi. e

-




<light name='sun' type='directional'>
<cast_shadows>1</cast_shadows>
<pose frame=''>0 0 0 0 1.02 -1.57</pose>
<diffuse>1 1 1 1</diffuse>
<specular>0.8 0.8 0.8 1</specular>
<attenuation>
<range>1000</range>
<constant>1</constant>
<linear>0</linear>
<quadratic>0</quadratic>
</attenuation>
</light>

<include>
<uri>model://moon_dem</uri>
<pose>0 0 5 0 0 0</pose>

</include>

<include>
<uri>model://dem_2k</uri>
<pose>0 0 -1.04 0 0 0</pose>

</include>

<include>
<uri>model://devrover</uri>
<pose>0 0 0.8 0 0 0</pose>

</include>
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<?7XmL version="1.0"7>
<sdf version="1.6">
<model name="moon_dem">
<static>1l</static>
<link name='link'>

High resolution heightmap®E7 JL

<heightmap>

<uri>model://moon_dem/materials/textures/dem.tif</uri>
<size>40 40 0.4</size>
<pose>0 0 -1</pose>
</heightmap>
</geometry>
</collision>
<visual name='visual'>
<cast_shadows>0</cast_shadows>
<geometry>
<heightmap>

<use_terrain_paging>false</use_terrain_paging>
<uri>model://moon_dem/materials/textures/dem.tif</uri>
<size>40 40 0.4</size>
<pose>0 0 -1</pose>
</heightmap>
</geometry>
<material>
<script>
<uri>model://moon_dem/materials/scripts/heightmap_custom.material</uri>
<name>Gazebo/CustomHeightmapShader</name>
</script>
</material>
<plugin name="lod" filename="1libHeightmapLODPlugin.so">
<lod>6</lod>
<skirt_length>0.5</skirt_length>
</plugin>
</visual>
</link>
</model>

</sdf>



1 <7xmL version="1.0"7>
2 <sdf version

aodel nan <plugin name="lod" filename="libHeightmapLODPlugin.so">

3

4 <static>

S| clinkne <lod>6</1lod>

<colli s 3
’ <geo <skirt_length>0.5</skirt_length>
e .

9 W< >

- S

11 <pose>0 0 -1</pose>

1.2 </heightmap>

13 </geometry>

14 </collision> . .
15 <visual name='visual'> Level of Details Plugln
16 <cast_shadows>0</cast_shadows>

17 <geometry>

18 <heightmap>

19 <use_terrain_paging>false</use_terrain_paging>

20 <uri>model://moon_dem/materials/textures/dem.tif</uri>

21 <size>40 40 0.4</size>

22 <pose>0 0 -1</pose>

23 </heightmap>

24 </geometry>

25 <material>
26 <script>

27 <uri>model://moon_dem/materials/scripts/heightmap_custom.material</uri>
28 _ <name>Gazebo/CustomHeightmapShad=r</name>

29 </script>

30 </material>
31 <plugin name="lod" filename="1libHeightmapLODPlugin.so">
32 l<lod>6</1od>

33 <skirt_length>0.5</skirt_length>

34 </plugin>
35 </visual>

36 </link>

37 | </model>
38 </sdf>



1 <?XW1 versionf"l.g"?>
<material>
Zscrapt>
<uri>model://moon_dem/materials/scripts/heightmap_custom.mate
<name>Gazebo/CustomHeightmapShader</name>

i ’

1 </script>

1 .

1 </material>

15 <visual name='visual'>

16 <cast_shadows>0</cast_shadows>

17 <geometry>

18 <heightmap>

19 <use_terrain_paging>false</use_terrain_paging>

20 <uri>model://moon_dem/materials/textures/dem.tif</ur1>
21 <size>40 40 0.4</size>

22 <pose>® 0 -1</pose> Custom shaders
23 </heightmap>

24 </geometry>

25 <material>

26 <script>

27 <uri>model://moon_dem/materials/scripts/heightmap_custom.material</uri>
28 <name>Gazebo/CustomHeightmapShader</name>

29 </script>

30 </material>

31 <plugin name="lod" filename="1libHeightmapLODPlugin.so">
32 <lod>6</1lod>

33 <skirt_length>0.5</skirt_length>

34 </plugin>

35 </visual>

36 </link>

37 </model>
38 </sdf>



) material Gazebo/CustomHeightmapShader

52 technique
53 {

54 pass

55 {

jj 2 9 A 78: :/ I 9" 77_- |) 7)[/ \{/ertex_program_ref Gazebo/HeightmapVs

fragment_program_ref Gazebo/HeightmapFS
{

;,Lj' }

62 texture_unit shadowMap®

gazeboD LRI IZHBHESEIZTEEXT:

content_type shadow
) tex_address_mode clamp
6¢ }
. . . . . 67 texture_unit shadowMapl
https://bitbucket.org/osrf/gazebo/src/default/test/media/materials/scripts/heightm 68 { .
69 content_type shadow

ap_custom_fp.glsl tex_address_mode clamp
— — ' }
texture_unit shadowMap2

content_type shadow
tex_address_mode clamp
}
texture_unit NormalTexture
{
texture sand_normal.png 2d
filtering anisotropic anisotropic linear
81 max_anisotropy 16
82 tex_address_mode clamp
‘ }

texture_unit diffuseMap

texture diffuse_shadows_4096_1000.jpg 2d
filtering anisotropic anisotropic linear
max_anisotropy 16
tex_address_mode clamp

}

texture_unit NormalMap

texture dem_normal_4096_1000.png 2d
filtering anisotropic anisotropic linear
max_anisotropy 16

tex_address_mode clamp




50 material Gazebo/CustomHeightmapShader

51 {
52 technique
53 {
CUStom Shaders 54 pass
55 {
56 vertex_program_ref Gazebo/HeightmapVs
OpenGL glsl vertex and 57
58 }
fragment shader programs 59 fragment_program_ref Gazebo/HeightmapFS
6C
61 }
62 texture_unit shadowMap®
64 content_type shadow
65 tex_address_mode clamp
66 }
67 texture_unit shadowMapl
68 {
69 content_type shadow
70 tex_address_mode clamp
71 }
72 texture_unit shadowMap2
73 {

content_type shadow

tex_address_mode clamp
T 3 8



Custom shaders

Pass needed texture files.

Normal blending .. multi
textures.. From terrain
logic.
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content_type shadow
tex_address_mode clamp
}

texture_unit NormalTexture
{
texture sand_normal.png 2d
filtering anisotropic anisotropic linear
max_anisotropy 16
tex_address_mode clamp
}

texture_unit diffuseMap

{
texture diffuse_shadows_4096_1000.jpg zd
filtering anisotropic anisotropic linear
max_anisotropy 16
tex_address_mode clamp

}

texture_unit NormalMap

{
texture dem_normal_4096_1000.png 2d
filtering anisotropic anisotropic linear
max_anisotropy 16
tex_address_mode clamp
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rosbag
EPE:n |
User Interface
image Click to confirm
viewers relative
Drive global path Sun Direction
control planner Detection
local path Hazard Detection and
planner Emergency Stop

4

All interfaces
implemented
with ROS
Melodic topics,
services, actions
and compatible
with standard
interfaces eg
Navigation stack

Command and Data Handling (TC and TM)

A,

locomotion_sim

5

A

camera_sim

TC interface

4

3D_sensor_sim

locomotion

camera

3D_sensor

> dev rover
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Special thanks to:

Open Robotics & NASA ames for inspiration:
https://www.osrfoundation.org/gazebo-renders-the-moon/
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Louis Burtz: |-burtz@ispace-inc.com

Fabian Dubois: f-dubois@ispace-inc.com / fabian@datamaplab.com
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